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Foreword 


С“ strides аге constantly being made іп the development, design and 
perfeetion of Mechanical Equipment. Consistent with the S. MORGAN 
SMITH poliey of striving to lead in perfection, this catalogue is prepared for use 
of ENGINEERS whose problems deal solely in the design and operation of valves 


for all services. 


The ROTOVALVE described on the following pages of this catalogue is the 
result of careful study оп the part of our Engineering Department, coupled 
with a wealth of data obtained from our well equipped Hydraulic Laboratory 


and field tests. 


Past experience in the building of large size ROTARY and PLUG valves, to- 
gether with years of experience in the design and building of Turbines, Valves, 
Gates and Hoists, assures us the ROTOVALVE is the last word in mechanical 


perfection and design. 


ROTOVALVES are designed with many inherent advantages and have a very 


definite place in the field of liquid control. 


Paramount in the ROTOVALVE design is its simplicity and neatness, making 


it a piece of equipment fitting for any modern pump or operating room floor. 


S. MORGAN SMITH COMPANY, 


York, Penna. 











Standard Rotovalves 
FOR 


Air 。Gas。O 〇 il + Water 


Sewerage 


MANUALLY，ELECTRICALLY or HYDRAULICALLY operated two way 


valves for working pressures of 125 or 250 Ibs. In sizes 6" to 48” inclusive. 


MANUALLY operated TWO WAY—THREE WAY—FOUR WA Y—ELBOW and 
drilling valves in sizes 1” and over for working pressures of 125—250—400— 800 Ibs. 


FLANGED—SCREWED—HUB END VALVES are standard. 


Rotovalves 


Are particularly adaptable for installations as 


WATER | ALTITUDE valves, PRESSURE REGULATOR valves, AUTO- 


and MATIC CHECK valves, STOP valves, FREE DISCHARGE 
SEWERAGE valves. 
AIR—GAS 
М AUTOMATIC CHECK valves, STOP valves, DRILLING 
Do. valves, PRESSURE REGULATOR valves, PIPE LINE valves. 
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Inherent Advantages 
Resultant through installation of ROTOVALVES 


1. The most important consideration in any pumping installation is the 
loss of head which results in increased cost for power. The ROTOVALVE cuts 
this loss to a minimum since it has a flush passageway throughout its length 


equal to the full area of the pipe connection. 


2. SURGES and WATER HAMMER are important factors in the operations 
of pipe lines or pumping stations and quite often become serious. 

The advent of the centrifugal pump created a problem along these lines that 
had to be met. There are a few ways of handling this problem mechanically and 
among them the ROTOVALVE offers a very satisfactory solution. 

In the ROTOVALVE the curve of area cut off throughout the full stroke of 
the plug assimilates a parabola, showing a decided slowing up of area cut off at 
the closing end of the stroke which materially reduces the intensity of the water 
hammer. This characteristic together with the flexible means of adjusting the 
timing of the opening and closing movements of the valve permits the elimina- 


tion of serious surging in the pipe line. 


3. Three point bearings permit the exact alignment of the valve plug and 
body at all times and lower the bending stresses, making for ease in‘vperation. 
All bearings are thoroughly lubricated. 

These features are additional assurance of a tight valve when seated. The 
mounting of the plug on its bearings permits throttling in any position without 


rattle or vibration. 








4. АП valves гезеаі іп open position. This із only accomplished in the 
ROTOVALVE as of present day design. This is of particular advantage where 
liquids аге carrying sludge as in sewerage work or for use in pumping stations on 
raw water, for oil ог gas lines; or for pipe lines where valves are operated very 


seldom. 


5. The valve seats are so located in the body that they do not come into the 
direct flow of the liquid, and, therefore, pitting, scouring or wire-drawing does 
not occur. The actual scrub or wear on the seats only occurs at time of plug 


seating or unseating. 


6. ROTOVALVES can be operated very easily on unbalanced pressures with- 


out a by-pass, as the entire load is taken on the bearings after unseating. 


7. ROTOVALVES may be throttled in any position without creeping open or 


closed from the position in which they are set. 


8. ROTOVALVES are neat in appearance requiring considerably less space 
than most other types of valves. 

They are entirely enclosed so that no foreign material can impair operation, 
and all internal working parts are fully lubricated. Friction of bearings and 


operating mechanism is reduced to a minimum. 


9. Interchangeability of ROTOVALVE parts is of extreme importance and 


well worth considering when purchasing valves of this type. 


10. ROTOVALVES are positive insurance against damage resulting from 


emergencies and are dependable when used as automatic check or control valves. 
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РАСЕ SIX 


The Вобоуаїує 
IN GENERAL 


1. The basie design of the ROTOVALVE is not new as rotary valves first 
were used successfully in foreign countries many years ago. Plug and rotary 


valves have been used in this country with great suceess for the past six years. 


The ROTOVALVE however does offer new and novel means of operation. The 
operating mechanism is of very sturdy construction, well lubricated and pro- 
tected from foreign matter. These factors result in superior ease and assurance 


in operation. 


2. The main ROTOVALVE itself is used for all types of installations. By 
simply changing the controls, a valve may be used as a check valve, pressure 


regulating, altitude or stop valve. 


3. All operating mechanism, bodies, plugs and controls are designed for 
their respective working pressures with ample factors of safety. In addition all 


working parts may be removed without removal of the valve body from the line. 


А. All materials used are in accordance with the A.S.T.M. code for such 


practice. 


5. АП valves are designed to comply with the A.W.W.A. specifications for 


flanges or hub ends, and for working loads, testing and fitting. 











































































































Standard Body and Plug 


For All Types of Rotovalves 


The Body and Plug for all types of ROTOVALVES, as shown in the above 
views, are tapered. The Plug upon being relieved from its seated position, and 


rotated, becomes a surface of revolution within a surface of revolution. 


It will be noted that the seats on the Plug are practically flush, while the 
seats in the Body are slightly raised. 


The trunnion in the bottom of the Body is the mounting for thelower bearing 
upon which the Plug rotates after unseating, at which time the clearance be- 
tween the Plug and Body Seats is enough to permit easy rotation, yet not enough 


to permit foreign matter getting past the seats and into the Body. 
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The Automatic Check Valve 


The AUTOMATIC CHECK VALVE consists essentially of two parts, a standard 
КОТОУАТ/ КЕ, (which is used for all automatic installations) and a control valve, 
which may be either HYDRAULICALLY or ELECTRICALLY CONTROLLED. 


The check valve is so designed that, where hydraulic control is used, it will 
open AUTOMATICALLY when the pump has built up its head (against a closed 
valve) equal to the head on the line side. It will close AUTOMATICALLY at any 


time the pump stops for any reason. 


The control can be set so that the opening time of the valve may be controlled 


independently of the closing time. 


This is of VITAL IMPORTANCE in the handling of SURGES and WATER 
HAMMER. 


Hydraulically controlled check valves are used for clear water installations 
where the velocity through the valve is greater than 7 ft. per second. However, 


special applications are sometimes made with lower velocities. 


Where low velocities, low pressures, or sewage are encountered it із recom- 
mended that Electrically controlled valves be selected. A clear water supply 
must be provided for operation. Electrically controlled valves should be used 
where extremely quick operating time is essential and where the pipe line inertia 


is low enough to permit. 


If the motor characteristics permit solenoid control, the time of starting the 


valve to move is appreciably less than for hydraulic control. 


All CONTROLS, whether for check valves or other types of AUTOMATIC 
valves, are equipped with manual operating means independent of the auto- 


matic control. 
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Standard 
Automatic Check Valve 





Assembled with Hydraulic Control for Automatic Check Valve Use 
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Altitude ° Pressure ° Regulating 
OR 


Free Discharge Valves 


THE ALTITUDE VALVE is designed for use in connection with elevated 
tanks having either single or double pipe systems or any installation where 


control of liquid level is required. 


The controls are designed with a degree of sensitivity permitting regulation 


within 6” of water. 


PRESSURE REGULATING VALVES are particularly useful in distribution 
systems, in cross connection between High and Low вегуісе systems or imstalla- 


tions requiring a pressure differential. 
FREE DISCHARGE VALVES 一 These valves are divided into two types. 


A manually or hydraulically operated valve that is seated in the open or 
closed position only and recommended for use where the net head on the dam is 
less than 110 ft. 


A Manually or Hydraulically operated valve that can be seated in any position 
having either dual hand wheels, or dual controls in the case of hydraulic opera- 
tion. This type of free discharge valve is recommended for dams having net 
heads from 110 to 325 ft. 


Insofar as the main valve is concerned its physical design is the same for all 
automatic or regulating types. By adding the proper control a standard Hydrau- 
lic ROTOVALVE can be made to function as a CHECK,—PRESSURE, REGU- 
LATING, or ALTITUDE VALVE. 
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Rotovalves For Sewerage 


Air ° Gas and Oil 


The inherent advantages of ROTOVALVES as referred to on pages 4 and 5, 
are of particular importance where valves are used for sewerage AIR, GAS 


and OIL. 


Various types of valves have been tried out for use on raw sewerage and it has 
been found that too frequently the seat rings and bonnets of the valves become 
clogged with solid matter. The ROTOVALVE offers a very satisfactory solution 
as liquid only gets in around the plug at the time the valve is rotating, and then 
must pass through a very small opening as the clearance between the plug and 


seats does not exceed twelve thousandths of an inch. 


As explained before the plugs of ROTOVALVES are always seated when іп 
either the open or closed positions, and it will be readily appreciated that this 
feature will eliminate the deposit of foreign materials at such locations as might 


tend to impair the operation of the valve. 


For GAS and OIL lines it quite often becomes necessary to put a cleaner 
through the line to remove deposit on the inside of the pipe. The full circular 
opening through the valve makes it possible for the cleaner to pass through the 
valve without any possibility of sticking, or a valve having to be removed in 


order to allow the cleaner to pass. 


The ease and time of operation during emergencies, together with the 
simplicity and ruggedness of design, makes the ROTOVALVE outstanding for 


this work. 
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Controls 
FOR 


Automatic Rotovalves 


Various controls have been developed for the several applications in the 
Hydraulic field. The control itself consists of a piston type four-way valve. The 
piston movement being accomplished by direct connection to either a diaphragm 
or a solenoid. Where diaphragms are used the diaphragm chamber has a con- 
nection to each side of the diaphragm from a pressure connection on each side 
of the valve, and the starting or stopping of the pump raises or lowers the pres- 
sure on the proper side of the diaphragm, moving it into either the open or 


closed position in accordance with the pumping condition. 


Where solenoid operated controls are used the solenoid would be hooked up 
according to the Electrical characteristics, and in such a manner as would 
cause the solenoid to energize at the time the pump was starting up, and to de- 


energize at any time the pump should shut down. 


АП types of automatic controls are equipped with a restoring mechanism. А 
diaphragm or solenoid moving the main piston of the four-way valve into either 
open or closed position will cause the main valve to move either open or closed, 
and the restoring mechanism will move the piston of the control valve back into 
the neutral position, sealing all ports, preventing leakage and creeping after 


the cycle of operation is complete. 


Controls have been developed for use with AUTOMATIC CHECK valves, 
ALTITUDE and PRESSURE REGULATING valves, and for any service where 
automatic operation is dependent upon pressure, flow or displacement, and for 


working pressures of 125 or 250 Ibs. 
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Motor Operated 


Rotovalves 


А complete line of motor operated ROTOVALVES has been developed for use 


on installations where the Engineer prefers this type of valve. 


This line of valves may be equipped for either A.C. or D.C. motors and can be 


sold complete with the motors, limit switches, and contactors fully assembled. 


Signal lights, position indicators or remote control stations can also be 


furnished. 


When requesting information on motor operated valves, kindly furnish all of 
the electrical characteristics, time of operation required and specify what appur- 


tenances if any are to be furnished by us. 


The dimensional drawing, page nineteen, shows a standard ROTOVALVE, 


motor operated and assembled for horizontal installation. 


‘. Motor operated valves can be furnished for any working pressure, with flange 
or bell end connections as desired. This line of valves is particularly adaptable 
for installations where the valves may be inaccessible and it is desired to operate 


a series of valves from a central control station by remote push button control. 
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Operating Control Stands 
FOR 


Automatic or Hydraulic Rotovalve 


ОРЕВАТІХС STANDS {ог all types of controls have been developed for 
installations where the valves may be located at inaccessible points, and where 
it may be desired to have an OPERATINC STAND with a control convenient to 


the Operator. 


Drawings of HYDRAULIC DIAPHRACM and SOLENOID CONTROLS are 


shown fully mounted on Floor Stands. 


The drawings in this catalog will show the assembly and dimensions of the 
various types of controls and stands, and it will be noted that in addition to the 
Diaphragm Control and the Solenoid Control Mounting, there is a Standard 
Manual Hydraulic Mounting. This is for use in connection with Hydraulic 
valves when used as stop valves only, and the control shown.on the Floor Stand 
is a four-way valve manually operated. 

These Floor Stands are developed for 125 and 250 Ibs. working pressures, and 
all Operating Stands are equipped with valve position indicators unless other- 
wise specified. 

All piping and connections to the controls through the Floor Stands are con- 
| cealed and the control piping is equipped with suitable connections beneath the 


floor for making up the control lines. 


No piping beyond the floor stand connections is furnished unless otherwise 


specified. However, union fittings on control pipes are furnished complete. 
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Standard 


Manual Rotovalves 


The standard manual ROTOVALVE, a photograph of which is shown on the 


opposite page, is extremely practical under many conditions. 


The time and effort necessary to operate a manual ROTOVALVE is very 
slight in comparison to other types of valves such as gate valves, etc. This makes 
the ROTOVALVE well worth considering for installation at strategic points in a 
distribution system where a quick closing valve, in case of a serious pipe line 


break, would save considerable damage and expense. 


Many cases will warrant the using of this type of valve in place of motor 
operated gate valves. We recommend the use of these valves, especially in con- 


nection with sewerage work or for installations in Air, Gas or Oil pipe lines. 


Inasmuch as all working parts are fully enclosed and lubricated, these types 
of valves can be installed under the most severe conditions without endangering 


the operating mechanism. 


Manual ROTOVALVES can be furnished assembled for either horizontal or 
vertical mounting, and where it may be necessary the hand wheels or gear 
boxes may be mounted on operating stands with direct connection to the valve. 
In cases where Manual Valves are located in pits, etc., for operation by wrench, 


operating shaft nuts will be supplied according to the customer's standard. 
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Standard 


Manual Rotovalve 








| | 
Valve Shown іп Closed Position. Horizontal Assembly 
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Туре у 
| Rotovalves 


The Y line of ROTOVALVES has been developed for MANUAL OPERATION 


only and in sizes ranging from 1” to 6”. 


TWO-WAY, THREE-WAY, FOUR-WAY and ELBOW. valves have been de- 
signed for the convenience of the Engineer or Operator where their installation 


‘is suitable. 


This line of valves is particularly adaptable in the field of WATER, AIR, GAS 
and SEWERAGE. 


The type Y valve plug may be seated in any intermediate position from full 
open to full closed, simply by pulling down on the eccentric lever thus raising 
the plug out ої its seat and rotating it to the desired position, after which the 


| 
1 plug is again lowered into its seat. 


АП type Y valves have full circular openings through the valve and plug equal 


to the inlet and outlet diameters of the flanges or connections. 


Type Y valves can be furnished for the above services with iron or steel 
bodies, bronze plugs or all iron, all bronze or all steel for working pressures of 


125, 250, 400 and 800 Ibs. 


They can also be furnished with screwed, flange, bell or straight connections 


for welding all in accordance with the American Standards. 
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Four inch Two-way type У КОТОУАГУЕ 
showing full circular opening through the 
body and plug, the diameter being the 


same from flange to flange. 


Тһе plugs of all types of Y valves are first 
unseated, rotated and reseated and may 
be rotated and seated in any intermediate 


position. 


Side view of Two-way 4-inch type Y 
ROTOVALVE showing operating mech- 
anism, which is the same for two-way, 
three-way, four-way or Elbow Valves. 
Covers for operating mechanism at extra 
cost if desired for valves that may be 


exposed to the elements. 
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30- апа 36-inch valve bodies and 
plugs. Showing the seat rings. Also 


a 36-inch plug before seat rings 


have been installed. 


























24-inch bodies and plug in shop. 





The plug shown is completely 


finished with seat rings. я 





PAGE THIRTY-FOUR 





S3A VA ®миоздона SY q3Sn 
S3AWAQ.OM Озіумз49 人 TYnNY 2». 


‘DNILVINDSY ноз 0350 
S3^WMN1O3 934933409 ATI! ЗОН 
DNIMOHS 

3SnoH 3199 30 100AV1 “WIIdAL 


NOILYTIWLSNI зазуново 335.3 


33 -моцэзе 





выва зым и ~ 
antenna 


„Са, чоецэзе 


LANZA 


9, NOIL93S 


anvas ао ан Фа 


Aww, = NOLS 











модом өнө 





PAGE THIRTY-FIVE 

















змазп1 звлпаит 
моз 


AN TIWAO.LOY-W-3dAL 
40 
NOLLVT1TVAISNI моа — 


Ср о, 
АУРА ы” 
г ас 


RES 


FRE 
NO “G 


ў 
(бу 
9 





PAGE THIRTY-SIX 











del 


а 
[ТЕ] 
Е- 
< 
= 
د‎ 
о 
- 
< 
о 
сл 
ш 
> 
m 
< 
> 
е; 
= 
О 
de 
а 
аг 
« 
а 
z 
< 
E 
о 
т 
o 
го 
О 
e 
工 
Е- 
e 
ы 
[wm 
< 
> 
ы. 
O 
m 
ul 
< 
сл 
ш 
(Fe) 
а 
ө, 
= 


FROM LABORATORY TESTS 


48” 


0035 | -084 | 0082 | Us ЕЕ m 
00 5 


VALVE SIZES 


Velocity 
in Ft 
per Sec. 


«0047 | лом |_.0041 | .0037 | 
.00 
ап ае Гена сова. 





SiS 
не 


.0076 


.0078 


4.0 





PAGE THIRTY-SEVEN 























= 
N 


МИЛ с, срсссе 0227 6891 2671] 0т10"6е80"#960"8160"8<28"0120"9919 "61 8 86| 859 С ТИСЕ 62 6881 


ово СОРУ OSCE 6225 епоси 07107181052 0 S940 2S2 вога Того Усі 9:06] 8729 сорга ELSI | 6 
SES ерен 021612668 GOT] 1800%2670955|0496%0692661/271618781 2788] %719 260z ze] Wal | т" 
SITS OTE (080EGFIZ SELI'EDET) SFO 0 OLLO ESO CHE 0" BSCE TOTS ST STI] LSB 96680 "86 OV Te] 11"601 
0125010 Last UR ELO OE O TEE O TEE аце LA 0798 EE CEE 
6561678010 даотват 816 O OLO TOS 06 07222 0: 1616 TFG Bor] 1708 17562956 0"0с 907201 


че се 
е © 
«че 


е ко | со | со | + | го 
© | | со 
еб | ид = 
| mr 


8 


=ч 


FOF 861$ боса вебтност сет 96 |0 F690 Еву 0"G0E "VIZ FLO LETE ФОТ 1792 2895-98 61) 56:86 

ЕТУ 99€ 2992 GEST СОТ ват] 906 |0 0990 £970 16C0 OCS LTO ETO OO] "т. 9"TS| 670808 6996 

SES OFFS LSE 0811 ду уста] 898 |0 3890 SFO FEO 2612 090190119796 | 0711 GPSS ТЕ” 98:06 

се TESS ера 66ST АШИ 828106090228 071226181 166180210726 | 8719 02% 17050659 92298 
стопеосгоуот ЛИР TOFS SSC LITE ИГ А | 6-99) 9798 9702 

ТЕЗ 6051|82696 | OFL |0 EFO SLO CFS LTO LETS SOLES | 5:09 2704 0122151 

09 


=ч 
из | се| е9 

N 

=ч 


68718 

PULL 
1812 1012 SOPT|SPII|SO6 | 269 |08060 7580 9228 SSTO веце 66 |6792 | 19 сбест сети о1а 
сода SO6T 6161/02011% | 299 052970 G0 C ELLE UL [SIL | S*zs] ESE EOT 21 2899 
5952 6121188111696 |992 | 265 |о"оємо-ббс c TOO ESTO 80ТС "ув |0759 | 8' 27 ЕСЕ Ic98 IL 6609 

67126015 15617901698 [689 | 953 0°68©0°6906°021[0°611°96 ус. 1°85 с: Фу 8622061 01-01 

1952 868112661526 OSL [6665 | esr ю'еесю ctc ВРТ 6010 88 2:29 G-08 80726 9`SZ0S`9I 


ый ш ака ا ا ا‎ OLE а Даа ГІ» | Tu 
[4 abl 


„96 | 78 | GL | „09 | 75 | „ВУ | „су 495 „0© nd 202 „ЗТ 491 „СТ „01 „8 „9 puooəs зао 
1э4 1299 


iT) 
і 
— 


© 


с 
还 to е 
со № е? 


se Lv 
82785 


L 
2572 


<6 
06 
sg 
08 
SL 
02 
©9 
9 
ss 
os 
су 
07 
SE 
08 
вс 
174 
SI 
от 


е 


7841 


пі o31eqosiq IIHO LV 
амоэяѕ Had LITI DILNI NI зочунова | ана, І. ан імі 


Эч Гө» VdV2 3ATVA МО (3578 
SSATVAOLOY HONOYHL 39YWHISIA GILYINITVI 





РАСЕ ТНІВТУ-ЕІСНТ 





` 


сл 
ш 
> 
< 
> 
е; 
= 
O 
oc 
С 
О 
ш 
& 
а. 
ма 
о 
2 
O 
се 
= 
а 
z 
O 
о 
~ 
c» 
cc 
ы 
о. 
= 
LU 
ти 
z 
ж 
о 
е, 
ш 
> 


УАРУЕ SIZES 


6” 


4” 


| 


Millions of 
Gallons 
рег 24 Hours 


47 
55 


0 
0 


1.07 
1.26 


.06 


.07 


1.45| 0.63] 0.36| 0.22 


.08 


1.61 0.71 0.40 0.25 


09 


.78| 0.79 0.45 0.28 0 


07 


0.18 0.12 0.10 0.08 


0.19 
0.21 
0.23 
0.25 
0.31 


1 


„10 
.11 


0.49 0.31 0.22 


0.18 
0.15 
0.16 


0.23 
0.25 
0.27 
0.29 


0.34 
0.37 
0.40 
0.43 


0.53 
0.57 
0.62 
0.67 


87 
95 
02 


0 
0 
1 


1.96 
2.15 
2.30 
2.49 
2.67 


.12 
.13 
„14 
„15 
.20 
.30 


0.14 
0.15 


| 0.17| 0.14 


1.10 
1.18 


0.17 
0.22 


0.59 
0.79 


0.85 
1.13 


1.33 
1.77 


2.36 
3.15 


.56 1.58 0.89 0.56 0.39 


5.34 
7.12 
8.80 


3 
10.70 


0.08 
0.12 
0.16 
0.20 


0.12 
0.22 


со 
> 


0.16 
0.32 


.80 0.62 0.48 0.40 0.27 


0 
1.61 1.23 
19.46 6.57 4.82 3.69 
4.92 


0.24 0.19 
0.48 0.36 0.28 0.24 0.17 
0.37 


0.88 0.64 0.49 


1.09 
2.19 


0.19 
0.22 
0.63 
1.26 


a 
0.49 0.32 0.22 0.16 
0.44 0.32 

0.95 0.66 


0.98 
.33| 2.76 2.13 1.48 
1.97 


.43 


0.45| 0.29| 0.19 


0.20 
0.25 
0.30 
0.35 
0.40 


0.28 


0.36 
| 0.44| 0.35 


0.44 
0.55 
0 1.18] 0.92| 0.66 


0.43 
0.50 
0.57 
2.84 
3.55 
7.09 
14.18 


0.53 
0.63 
3.68 
4.60 
9.20 


0.88 0.72 


0.77 

1.38 0.99] 0.82| 0.64 
0.71 

1.42 


0.61 

0.77 

1.07 

1.22 

1.60] 1.11) 0.92 
.94 3.20] 2.22 1.84 

4.80) 3 

6.40 4 


1.38 
1.58 
1.77 
1.97 


3 
5.91 
7.88 


99 
27 
2.55 
2.84 
5.67 
8.51 


71.20 31.52) 17.72 11.35 


88.00 


1.7 
1 
2 


2.66 
3.10 
3.55 
4.43 
8.86 


3.94] 2.22 1.42 0.99 


23.64] 13.30 


5 
< 


4.73 
5.52 
6.30 
7.88 


16.10 7.09| 3.99 


12.60 
14.50 
17.80 
35.60] 15.76 
53.40 


.40 
.50 
.00 
. 70 
.80 
.90 
1.00 
2.00 
3.00 
4.00 
5.00 


1.09] 0.82 

:1.64 1.22 
2.19| 1.64 
2.74 2.04 
5.47| 4. 


0. 
46 15.76 10.94) 8.13 


0.79 
1.58 
2.36 
3.15 
3.94 
7.88 


0.97 
1.95 
2.92 
3.89 


6.16 4.86 


8.76] 6.45 


1.58 
3.15 
6.30 4.38 


2.46 
4.92 
9.85 
36 19.70 12.61 


13 36.80 28. 


19.70 16.00 11.08 
44. 


78.80 48.00! 


PAGE THIRTY-NINE 


7 


9.73 


21.90) 16.08] 12.31 
63.00 43.80] 32.16] 24.62 19. 


| 71.00 


92.00 




































































The агеаз of circles аге to each other аз the square of their diameters. Doubling the diameter of a pipe or cylinder increases its capacity four 
times. Friction of liquids in pipes increases аз the square of the velocity. 

Atmospheric pressure, at sea level, is usually estimated at 14.7 pounds per square inch, and this pressure will maintain a column of water 33.9 
feet high, when the normal pressure in the column is relieved by the creation of a vacuum. This is the theoretical distance that water may be 
drawn by suction. In practice, however, pumps should not be placed over 25 feet above the water supply, and nearer if possible. 

Every foot of height in a column of water represents .434 pound pressure to the square inch. It is common practice to estimate that every foot 
in height is equal to one-half pound pressure per square inch, as this allows for ordinary friction in pipes. 

A gallon of water weighs 8.34 pounds, and contains 231 cubic inches. A cubic foot of water weighs 62.36 pounds, and contains 1,728 cubic 
inches, or 7.48 gallons. 

A miner's inch of water is approximately equal to 1114 U. S. gallons per minute. 

Pressure in pounds multiplied by 2.3 equals feet in height. For total for working head in feet add suction lift. 


Imperial ваПоп — 277.46 cubic inches. One cwt. of water = 13.44 U.S. gallons. 
Imperial gallon = .16 cubic foot. One ton of water = 35.96 cubic feet. 
Imperial gallon = 10.00 pounds. One ton of water = 224.0 imperial gallons. 
Imperial gallon = 1.20 U.S. gallons. One ton of water = 268.8 U. S. gallons. 

U. S. gallon = 231.00 cubic inches. One cubic inch of water = .036 pound. 

U. S. gallon = .134 cubic foot. One cubic inch of water = .0036 imperial gallon. 
U. S. gallon = 8.33 pounds. One cubic inch of water = .0043 U. S. gallon. 

U. S. gallon ES .83 imperial gallon. One cubic foot of water — .027 ton. 

One lb. of water = 27.74 cubic inches. One cubic foot of water — .55 cwt. 

One lb. of water = .083 U. S. gallon. One cubic foot of water = 62.27 pounds. 

Onelb. of water = 110 imperial gallon. One cubic foot of water = 6.22 imperial $allons. 
One cwt. of water = 11.2 imperial gallons. One cubic foot of water = 7.48 U.S. gallons. 


COMPOUND UNITS 


Measures of Pressure and Weight 


144 Ibs. per square foot. 1 inch of water at 62° 0.03609 1b. or .5774 oz. per sq. in. 
1 lb. per square 2.0355 ins. of mercury at 32° F. Е. = 5.196 lbs. per square foot. 
inch = 2.0416 ins. of mercury at 62° F. 0.0736 in. of mercury at 62° F. 


2.309 ft. of water at 62° F. 
27.71 ins. of water at 62° F. 


0.1276 in. of mercury at 62° F. 


1 inch of water at 32° 5.2021 198. per square foot. 


( 
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"E > 

\ 0.036125 ІҺ. per square inch. 
1 ounce per sq. in. = | 
( 
( 
| 





\ 1.732 ins. of water at 62° F. 1 toot of water at 62° 0.433 1b. per square inch. 
2116.3 158. per square foot. » = 62.355 Ibs. per square foot. 
1 atmosphere (14.7 33.947 ft. of water at 62° F. 
158. per sq. in.) = 30 ins. of mercury at 62° F. 1 inch of mercury at 0.491 Ib. or 7.86 oz. per sq. in. 
29.922 ins. of mercury at 32^ F. 62° F. = 1.132 ft. of water at 62° F. 
760 millimeters of mercury at 32° F. | 13.58 ins. of water at 62° Е. 


Pressure in Pounds per Square Inch for Different Heads of Water 
At 62° Е. 1 foot head = 0.433 lb. per square inch, 0.433 X 144 = 62.352 lbs. рег cubic foot 
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